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Abstract: Strain sensors based on flexible polyimide (PD) substrates usually have limited deformation
and low sensitivity under axial tension or compression. which restricts their development as multi-
dimensional flexible strain sensors. In order to prepare a sensor with multi-dimensional strain sensing
ability and high detection sensitivity, a patterned graphene material was prepared by ultraviolet laser
ablation of PI film, and then it was transferred with a polyethylene (PE) foam acrylic double-sided
adhesive to construct a double-layer graphene-based flexible strain sensor. The microstructure of laser-
induced graphene was characterized and analyzed, and the sensing property of the sensor under different
deformation was tested. The experimental results showed that the laser-induced graphene film showed a
fluffy porous structure and presented tensile or compressive states under different strains, thus changing
the conduction path of grapheme and leading to the increase or decrease of the resistance of graphene film.

The double-layer graphene-based flexible sensor can sense complex deformations such as tension,
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compression, bending and torsion in different directions and show high sensitivity, good linearity and excellent

mechanical repeatability. In addition, the double-layer sensor can adapt to multi-dimensional movement of human

limbs or joints, effectively monitor and recognize finger bending, palm bending and other limb movements, and

achieve Morse code coding. The laser-induced graphene-based flexible strain sensor prepared has a broad

application prospect in gesture recognition, intelligent control, man-machine interaction and other fields.

Key words: laser-induced; graphene; strain sensor; limb movement monitoring; Morse code
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